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t 

g * g- 4$ 

" dl " 3 - 15mils. 

" dl " 7mils . 

15 J£H a d2" fS©^ 0 - ISmils. 

" d2" 7mils. 

%A u dl " & ©4,3 - ISmils; 
20 "d2 w ISmils. 

7.*L*I*#. 1 &#*££^: 

&>£*&^#J?-,@L Ml" - lOmils. 

Ml" &B£2 - 5mils. 

■k&iPfrtifrjt u t2" 1 - lOroils. 

li.*Lfl** 10 4**-?fHMMk*.th *^«t*-f: 

30 M2" - 5mils. 
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****>t4*Ji!r-**&*Jli "P" . &®£o- 30 A. 

£.,&i£tf&A " Wl " &S£3 - 20mi]s . 
g-M^frttaJt " Wl " - 12mils. 

•ki&^^tf&A a W2" - lOmils. 

£.#>-^&A U W2" - 8rails. . 

15 &%&t&fcfr%-*%}L7rGi«3%i& "a" , &H£2- 6 A. 

"P w . &S£o - 6 A; 
20 #^4£jifcx>##-*£A*66^$ "a" , &n&2 - 6 A. 

-fcjg. " L " 10 - lOOOmils . 

-£A a L" &B&60 - lOOmils. 

" H" , " dl " , - d2" XttiH^* 

*P^tt#A.£.*»; 

&&A w H " 4 - 40mils . 

30 " H " 5 - I2mils . 
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26.&*]-&-* 1 #W%^#fHI-j6£*F<f s h -F: 

5 #^^^->t.^^; 

i^E^ * dl " " H " X.i"# 1/5-1/2 . 

" H" , -EpI a dl " , u d2" ^L-gC^t-^#- 

io ^#-i-^^^^*^tJl "wr; 

HA u W2" " H " 1/10-1/2. 

0.25-5mils . 

" d3" # 3mils. 
32.*5U'J-&* 1 

34. ->h«&^*K 

35. *U']£-j£34 6<>&^*K iit-^-^^: 
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36.;M']Jt£34 6$fc^#'flS 

5 ***>t4Hfc.A*. *P^*»*^**»>t#^t*«^^. ***** 
>t#*lt**«*. 

^4MF^6$~ ****4^4P*#+* % 4Mp^rt****ft3r**- 

10 IL*****^*^*!-*!-^***.. 

15 ^Jft-T--t. 

39.:Mfl*£ 38 £#*Mt1": 

tHH.&JkJL^&tetk> 4S, 49, f*l£, 49 - - 49, **4S - |L4fc 
41^*J^38^*,^i^^Z, 

25 £ - « Jt#j it $ * 

30 43.jM4-iME.42 tf;*-*, 
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15 • 47.*Ufr]**44ttar*, 2£-^k#: 

4S.^£^^##-&&iG4 f K *^*^T— ^A*. 

5I.*iftAAJi*A**-?-#**<k*.fr^**. fete 

30 ##A;JiAtt£^#— 
14 <fl» $'J is fk & ift « T 40 $ — ^ 
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— ft JL&Mi&fk&M., 
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3> 

10 96 12 31 Btt^^^^^S^^tt 

NO.60/034 T 053 #li^-^, **t?|/^#*#-#- 

95 5 /J 26 B t^#£-ft;Mfetf ^®^M'l + "* 
No. 08/452,255 ( #T*fc a #^" ) **«fc#*l*./95 ^ 11 ft 13 a t*W 
PCT f ^ PCT/US 95/14909 'Cto^ 94 ^ 11 ft 15 

15 Bt-*^*R*-*^*S*t-#Jt*No. 08/340,144 frttiMX- 94 -f- 11 
^16 9 f PCT PCT/US 94/13373 ffj&m^fr, StoApZ. 

93 ^ 11 ^ 16 9 fifr#l&m&*L$,®^*] t#No.08/152,812( USP 
5,476,211,95-^12^ 19 3 ) 6$^*?^, **t*l A##<#.sf . 

jM"ifl + ***T*]#R *#4*J&*M^. **lt* 

20 

08/526,246,95 ^ 9 ^| 21 H fifr, ( PCT/US95/1 4843 , 95 -f- 11 
>] 13 a ) ; 

08/533,584,95 ^ 10 ft 18 9 t^, ( PCT/US95/1 4842 , 95 11 
ft 13 a ) ; 

25 08/554,902,95 ^11 ^ 9 0tt, ( PCT/US95/14844 , 95 ^ 11 

ft 13 a ) ; 

08/558,332,95 * U /| 15 H ( PCT/US95/14885 , 95 ^ 11 

ft 15 9 ) ; 

08/602,179,96 4- 2 ,3 15 a f < PCT/US96/08328 , 96 5 ft 
30 28 a ) ; 

60/012,027,96 3- 2 ^ 21 a ( PCT/US96/081 17 , 96 5 ft 
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24 B ) ; 

60/005,189,96 * 5 ft 17 0 t*. < PCTAJS96/08107 , 96 * 5 /5 

24 B ) ; 

60/024,555,96 * 8 26 B 

93*11 /U6 B +*tt***«*#Jt*No.08/152 f 812(**USP 
4,576,211, 95*12/3 19 H > , * 95 * 6 £ 1 
10 *«*«+*Nos. 08/457,479 < > # 

95 * 12 11 B 08/570,230 ( KHANDROS 

***fete#ft**»*4**sit<fr a *T ^ > — * 

15 it******-*-*.*. #<H-**«)t«*A. AJfc»Afr#***^ 

20 94*11,3 15 8 **§**fi t* No. 08/340,144** 

944-11 ^ 16 H t^^^^PCT No. PCT/US 94/13373 ( WO 

95/14314 , 95 * 5 73 26 B ). KHANDROS MATHIEU 

30 95*5 £ 26 9 *f£tf^ft**£E^*]*^No.08/452a55 

fag. PCT**l4»*No.PCT/US 95/14909, 95 * 11 13 a * ifr ( WO 
96/17278, 96 * 6 ^ 6 B 4^ ) , ELDRIDGE . GRUBE , 
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KHANDROS MATHIEU £ t*tf T£ft*MUS.-t*iik**& 

***TIMMt-**U^Atf ****** 
^###i!)fc^#*&^-t6m#- ( £&#t# @ HA - HF 12A 
- 12C ) . 

5 96* 5 ,8 17 a t****ra*.*tt1* tf-t-fl + *No.60/005,189*»'fc 

PCX 4"#J t* No.PCT /US 96/08107 , 96 * 5 J? 24 9 
( WO 96/37332 , 96 11 ^ 28 9^ ) , ft^fc ELDRIDGE , 
KHANDROS MATHIEU *t^7fcH**Aft*l ( 

g 6B # 620 ) ( 6D t# # 

10 632 ) Jitt4t*, ( # 630 ) -h. 

■&^^7, tf-J*^® 7A - 7E t. #Ji£&4fl£^£.tt ^j$fe*,& 

fe^i^/G-ff 7F 730 ) Jl, ^tC^A— ^^^«P^6<)^ 

15 £sfc^ ( 7F t# * 734 ) ( ) . 

96 * 8 ^ 26 0 t^tf &® I****] No. 

60/024,555 , * ELDRIDGE , KHANDROS MATHIEU t^, & t 

# fi^iS&^laJJE'h^ Srails , *» 2.5mils 65nro . £ Jfc sfMft « T ■ft.W , *'] 
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^@ **A**— ^flife******^****.*. 

5 **UUUi#A«* ***JB4*«> . **4&*A*WI-« 

*#****.#. **-^*L<f»jWflL«.«-A<*J*'^ , t. WIS). 

J&% • L " . AAj*A#£*~*fc^***#***^* 

^, ^^J»^^^^^^^-t^^t'-^^- A***** 

***** ft fc-HMH* A«*~k. 
15 *fi**iff#AAA*«Jf, **Ji*^»a«iit***lk*.4f. 

20 J*f-jMLtttt*****.*. AflA^IM*!*.*, « 

■f *********** < DUT ) 4l(5I £ii.#Mfr*.JLi£* 

08/554,902 jf* PCT/US 95/14844 t#T&- 

4tf»J**»#*A«*At«- ( ASIC ) 6^;T&fc^#-k*^£-t** 

25 

A^ff^^**^/ 6 *.^^*^****. ****** 

tg#6^& (ft*) #***4fc« ( *pj.3l#'&^£ > . 

AJ&4MW #****.*-* A*Jb "■fctfHfc" . 

30 • #A "L" , 

- u H " , ( z - #fc ) f**.W4* < *- 

*Af-#**J»*ft-A«f*AA*-t^*P4t-) ^r^-tfltfr«4*; 
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30 PfrB^i*. 
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5 ii*. £&^»Bt*<*>fc^fl*f#tf ******* 

/8 4M«tf *^&*#Hatf>t4f . Z^JCft 199 

199a,199b,199c^p. 

10 6 IB «*B ia t***»**«-f"*B; 

B lC**«jWt**6*#*lk*#*--********B; 

B 1D&B 1C t**4Mkfc#ttit***B; 

@ IE A*llR*JiL«W***<k^)5-*^**^*l*B; 

15 ^]i&B; 

B 2J**A*.iL9!, IMMMfc*#lfe»***UUUi***«B; 
B 3B Jft * *. 99 ft B 3 A 60 « ** B , * * * 

20 

25 ^llJitf £^#^4£&;U*, ( # % 

30 B 4E &&m&&*n<G4t&#.*.%--+£*Ly!r J &( *t&B 4B ) tf*J 
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ffl 5 ffl («^4fc) , *>Wfi-^*.«^#**Jlk*.'ff^ — 

5 $rjkm (4*./B ) ; 

— #t&J8 ( A/B ) ; 

B 7A *§*jHLtt.**5J5 -4^**** (**J*B 4D ) 

10 &-t; 
A; 

B 7C ***#.*L*.4S*-^***1lt (*hWB 7A ) 

B 7D ****iL9!«*4L*t*.*&^-^**** (*WB 7A ) 

20 B 8A A*JR*iL9!fl(t#***fr«i^-*i6.****a«.B ( tf* 

B 3B ) , Bt^i«HI-A; 

B 8B ^JR^^****^^^--*«t#*^^B ( *m 
B 8A ) , St^i^MA; 

25 J|S — !F*tf4H*l*.B; 

B 9B *Jf#*Hfc^-t****i(Hit*t*.t^T 
— #*fi$-W*J*.B; 

B 9C jUfcJSt^MLgittB 9B t#«EMst*HMM*jt^ 

B. 

30 JsSC»^4f i^. 

95 4- 11 9 H t^tf*rsl**£ra^#)**frNo. 08/554,902 , *> 
'S^^8>SL PCT -M'J No. PCT/US 95/14844 , 95 1 J fi 13 B 
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( WO 96/15458 , 96 5 £ 23 9 ^ & ELDRIGE , GRUBE , 
KHANDROS MATHIEU t*. *t*-*T-f*#*W, *5 

* «£f«n£&&" 4f^x^^-^^ ( #3t> jkfcJtG-. 

5. ft k^fe-fa* PIL -f X # £ W St & H * ^ 

100 4:£9-fc#, 102 104.. .^f§l^ t'^*#^ 106, 

tt L" . 410 " lOOOmils&E 

15 ft, W*>40 - 500mils^ 40 - 250mils , 60 - lOOrails . ^#"F 

if **|^x^»J-*^f-^^r**Jt. * LI " , " L" . 

s&^102&-^ "J^" , ^&^#100£i£#i£4*£lfc^#X 

^jifeit^ ioo^^r^^-->h^^ *M*&suWs& 102 

t*^-^^ 106 ;fe*t. 

#>ff 100 "H".U"H"i4 - 40mils*£a^, 

5 - 12mils . ( lmil=0.001 inches ) . 
25 >SJA^*, u lfr##T . 102 

*#xA/MlJ81. gJA, 100 Jfr A.. £ffl t&«* " dl " 

- d2 - . 100 "HSL" , —«.4U£#** 

104 ^0 f***-*^ 106 , 106 102 . 

30 X^Bt, " dl * 104 *>t'--*F^ 106 iLffitf tt # 

je$ ( ia t#r&) , &e*jU*j# (4£&>c#) *&4£<ft^fl, 
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i#at, «d2" ^^102^t'^#^106^f3j^ «*# 

#*l*/fc "dl" "d2" 4ftX.-fr£: 
5 • " dl " £3 - lSmils iSSfl, 7mils±lmil ; 

• - d2 " £ 0 - 15mils £Q rt, 7mils±lmil . £ u d2 " 

^Omil^^-<5LT,^t'^#^ 106 *»4MNp^ 102^.fiI*#-A*.Ji*«f- 
&¥j ( it B . 

IB #4* 100 102 _fc.#.&&3.->h 

10 110. 

15 IB t*?«"a". 100 ^^i3S 102 , 'fetff&yt " Wl " 

£ 5 - 20mils & m ft , flui&8 - 12mils, 100 6t£3& 104 , 

1 - lOmils &® 1*3, 4C.&2 - 8mils , «>&JL*M "a* <fci& 
^2-6i£irt. >M$#100tt&jM02*J^tf&jsW04, 100 
£^ (4fr&) , ^SSt (*»T##) -e^^J. 102 

20 ( 104 ) >h^Dt, k,i*ftfrlQO±&®tf&&$>jkfifr*p£.#i$} 

"a" ) . 

100 6*&i£ 104#i£i££->i-&#&lhtf.fc;:*h^ 108, #J*> 

1A#> IB t#T*. ^^Jfeit^ 100 4l^-*M, «X-Y- 
Z - *blM». - L" Y - ( " Wl - 

"W2" )4_>&X ^-Stf/fL^C u tl n *> "t2 B a H n ) 

^lj&X • 4*. £TXtf-&Bfl t**M6 ( JM*JS4B ) , £#flMH*rtt 
30 ^100 4r&£~^fe^p#JiBt, fc>fc####&a*^#ttfc&;f*& 
A -f-ff-F 4* tfHj^ Af-**-!-^^*. 
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® 1C Jt.**ftktt# 150 £#.$#«fr*4*-TH 1A #» IB t^## 
100 . Tg#*M:&#tf , 152 ( tfjR 102 ) 154 ( X* 

<£ 104 ) tfAi^-M-SfcH-ttiWMP* 158 ( 108 ) . « ICt 

5 *>S lC/ 1 /^. 102 Ji## 100 #;f-& tt tl"£l - lOmils 

-fifc^ 2 " 5mils, ^^.^-^i* I04_t##l00tf#,£. " t2 " £ 
1 - lOmils&SA, Ml " 5rails, ftS-^ T 2 - 6 £ 

*E® ft. 

iM^wt****^*****^*/**.** U P " ( B ic ) . 

10 #J*», **UMIfe«#A#ttlOO. £&#t^«*Ai£ilr#fc$MMr 

££«^*tt:fr**M#*K Wt^Ait**»x ( EDM ) 

♦lafcfefHOO. 

SJfc, 102 Jfl 104 *4(X *t ) 

15 ^Ti^^^^m-WiM-t^^#^^ 8 ^ 

( Z - 4*) 

20 <M tt a n fc-f 2 - 6j£., *!| 30 jfc.. ^iML'Wtt&B A. 

##-«/l-jfc*£**£;ML«tf«B-rt**, £i£#tt-*.T4M "p* # 

2- 6i, 30 A, 4L&jML«?8ttfcfflrt. 

25 4£J»7G#£-#.&j»*fc 104 ril^^tt 102 

iE.*»Ti:*.3M»«.«tt. 100=fc 150 JL-g-A, 

30 *l£-#6*, tfT** <<Hife> . fig. 
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154il*JfcM, rt d3" ^0.25-5milsj£Sft, 4fc&£lfcfHS- 

-H - . *A -dl p , "d2" 
15 "d3* ) i-Jit^*^**^- 

mils, liMM^n&W ) : 



20 











10-1000 


60-100 


JJ 


4-40 
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3-15 


7+1 
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0-15 
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0.25-5 
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3-20 
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ti 


1-10 


2 - 3 


Z2 


1-10 


1-5 




0-30» 


2-6° 


3 


0-30° 


0-6° 



B L " M-'JrA tt H- #*:#5>fg-; 

* dl " & a H * " H * JL-f*} 1/5-1/2 ; 

- W2 " " WI " f , #J-;£ " H " #J4" 

30 £ tt H" A<ttt 1/10-1/2; 

"t2" "tl w X.^D— f, #J*»£ a H" X/frtt 1/10-1/2. 
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sfc^P-JWg'K 4mils x 4mils . £J?'J, rf&«#i*#<fc-*P 

5 ^ ( 108 ) # ( d3 ) , iSAft^WilhKl -AM, 

SID t^T^^^^il. ^7^#C4a*. S IE 

@ IE ^*T*.AW**-^*4l****. 
10 168, -ti& PCTAJS 96/08107 t*fr*. Ttt^&^fcfc&tt^/fr** 

164 -t, ^-|^^.^4f^l70^^*. it#4£&&#J# 168 * 
^i§*¥*&jSfe7G'fr ( 150 ) ^^^^M^TtM. #J>, 
te&Tttf- ( 150 ) ^#^*£&, ***A(*»flMt, 

.&^£^&Jitt&J54&#'fr 168 #/£^r«fc!U£, 
15 i£^i^*t#Jife#fc^##(&Txm22 )#*&^( &Tx#J420 ) 

flit****** 

^ 7 >t >t # «t *4 £ ft ft A H «fe -T- 
20 -sp-ff-t. 

4*J**S.1I! — 4t« #.jt«a#i4 A tt*-Jft 

@2A - 2J*&iE#]&Jii£#^J$fc#3*M00 ( 150 XK?-*}-^-^^- 
25 & 200. ^^^^F|E-f-it#^-^^r*. 

2A t^T*, *UtJf]tf 202 *Nfe, 4»£:R|>i, 

A^^Lift-t*'^-— Jtf.-ffc^ ( It.4fc4fe) 204 . ^.^^-^•^T-^^t, 
ii^g- 204 &jt>&#*] . Jk 204 -t*;Mfr 206 , 



12 
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jMJ**l/fc ^^itJt 206 204 202 & 

o 210 , *>@2C t#T*- £fft» 210 tftffe-t, 
&&Atf;$-iSj. >£ 204 . 206 204a *• 206a, 

e - £>£Mt*. »r#i&^;fca]j&206 £jfHfc^# 

*]^^T^^|L'ffc^7>g:204 ^^.*f|l.^ ( ^#^^.) ^^.T 
tf£#;fc&A;M&-k>**.*f L *' 210, -fr® 2C fk** &m%L&}&-k¥fr 
15 fl£>& 206 ^ ( -g-'S*^ 206a 4.**"«P^ > > #:#7lf fj^jMfr* 
jtflfi&JMftM*-* 210 ^T^'ti, #J*>, ^^PtMfe^W. 

£;*-£:200 tfT-^t, *»@2Dt#T*. Aflt^tt&^HM* 
a'Jtf'fc ^^fa210 t^it^^>& 204>fefe5«im4€.^202 . -W 

20 &J8fi.fL«.4T < KOH ) T«&#J*,te*m&J& (jfetf-ffLifcifr) • 

H^JtA 202 jL>*i## 220 . £^&tf,£f-T*T&#^iij& " d2 " 

(^.ffliA). ra#J4., kitmtkm 202 ^^>x,t. 

m«4**#ff«*****H, 222 &#*\&*-$L'- 

"9" , 54.74° ( *4_90°) . W-b, + ( 100 ) A#- 
25 JMt^&A, 4**)^4A«-& ( 111 ) -f-tft. 

>* 220 204 <ft#jife"*p^ 204a . 

£3-& 200tfrT — >@2E t#T^, 2A~ 2D 
#*jf»*fr&tf1fri*.£-*, ^fim&A-t/ 1 £3 230, -tSfktifa 

220. ^-^t&, £«lir*» 220 tf*fc-ap 

>& 224 (*h"»204 ) jf»-^#JBtft <«LA*. J*.* 206 ) , — ^ii. 

itlfrJPt&^jMskJ&tf tfo, ii££.A202 Jl*/ 1 **. — 
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#230, ***** *<U n (AffllA). fl#Jfc. *» 
A*./**. **JB4BX^Ai202 *** + , ## 230tf*H£232 

^l^^-200 6^T — ti^Jg.. >@2Ft^^. $&#&©2A-2D 
5 #r^^#tfri£#3fc, 202 230 6*>jMF/ t £-^ 

^tW^(WfS) 240 ( JtJRffl ID 6^ "d3" ) . 

tt 5t^." ^#0r*f &tfa^£-(i08)<. "£Lfr" 

C 108 ) . 240 -k^-ft "ejte" , 

10 234 ( Jfrjfc 204 , 224 ) ( SSl&'F, 206 ) , 

it^J&,M*jt#>&#H^*» **l240ii-F;jMJ'W^#. 

Ti*. 91 &>^*:£240#^AJiX/ J /r&4M*## 100-L^46# 

*F^108 (4M^ $lJs> Kfe-i-iL^^>gr234. 
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Development of Miniaturized Probe Pins for LSI Testing using Micromachine Technology 
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Fir, I . Process flow for the miniaturized probe pin fabrication. 




02. a£jffl^O-r- Vf>OSEM« 
Fig.2. SEM image of the miniaCunzed probe pins. 
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